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25 BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention generally relates to 
telecommunications and, more particularly, to providing 
30 phone applications in a portable computer system. 



Discussion of Background 

Personal computer systems have become common tools in 
modern society. To organize their lives, many personal 
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jJJfse personal information £toa 



computer user^^fse personal information iHRagement 
applications such as an address book and a daily organizer 
on their personal computers. Although such applications 
have proven useful for personal information management, 
5 their utility is limited by the fact that the person must be 
sitting at their personal computer system to access the 
information . 

To remedy this limitation, many palmtop computers, 
electronic organizers and other handheld devices, commonly 

10 known as personal digital assistants ("PDA's") have been 

introduced. A PDA is a computer that is small enough to be 
held in the hand of a user and runs personal information 
management applications such as an address book, a daily 
organizer, and electronic notepads. These applications make 

15 people's lives easier. 

The most popular brand of PDA is the Palm™ 10. 
However, the Palm™ 10 is much more than a simple PDA. A 
basic configuration of the Palm™ 10 is shown in FIG. 1. 
This small, slim, device, about the size of your wallet, can 

20 hold 6000 addresses, 5 years of appointments, 1500 to-do 
items, 1500 memos, 200 e-mail messages, and can run many 
different software applications. 

The front panel of the Palm™ 10 is a large LCD screen 
11, which is touch-sensitive and allows a user to enter and 

25 manipulate data. By using a stylus (not shown) to interact 

with a touch-sensitive screen, a user may easily navigate 

through a host of various software applications. A stylus 
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iWract with information on aBPrc 



is used to inHract with information on eHmcreen in much the 
same way as a mouse on a desktop personal computer. 

Many PDA's offer Internet connectivity, as well as a 
vast array of hardware and software choices. PDA's have 
5 evolved into a new kind of handheld device that people use 
to instantly manage all kinds of information, from email, to 
medical data, to stock reports. Unfortunately, to date, 
PDA's have had only modest success in the marketplace, due 
to their high price tags, as well as their useful although 

10 limited applications. 

In addition to being somewhat limited, many PDA 
applications have generally not been available in the PDA' s 
counterpart— the mobile phone. Mobile phone manufacturers 
have taken the approach of trying to integrate PDA 

15 functionality into their mobile phones. This approach has 
several disadvantages. To fulfill their primary function of 
efficiently making phone calls, mobile phones are geared 
toward a different feature set from PDA's. For example, as 
one of the design aims for mobile phones is ever-smaller 

20 size, Internet access is compromised. Mobile phones are an 
unattractive Internet access option because the screen on a 
mobile phone is typically much smaller than that of a PDA. 
A mobile phone can typically display only a small fraction 
of the amount information that a PDA can display. 

25 Generally, many applications that are user-friendly on 

a PDA would be cumbersome in a mobile phone environment. 

Additional examples of such applications include inputting 
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an address li^^and displaying a detailec^Fecord of calls. 
A mobile phone is therefore inherently unsuitable for 
navigating through even the simplest of PDA applications. 

PDA' s and mobile phones have been manufactured to meet 
different design aims. PDA's are primarily designed to 
provide personal information management in a small, portable 
device. Mobile phones are primarily designed for 
efficiently making phone calls while on the go. A mobile 
phone environment is generally not geared for running PDA 
software applications, including anything more than the 
lowest level of graphics. 



24530.00600:12227256.1 . 



4 



Patent Application 




SUMMARY OF THE INVENTION 

It has been recognized that what is needed is an 
efficient system for integrating mobile phone functionality 
into a palmtop environment. Broadly speaking, the present 
5 invention fills these needs by providing a system and method 
of managing phone calls initiated from a phone device of a 
personal digital assistant. It should be appreciated that 
the present invention can be implemented in numerous ways, 
including as a process, an apparatus, a system, a device or 
10 a method. Several inventive embodiments of the present 
invention are described below. 

In one embodiment, the method comprises receiving a 
call signal to initiate a call device. A call device is 
initiated in response to the call signal. Also, a 
15 selectable interface is displayed in response to the call 
signal. A dial signal is received from the selectable 
interface to initiate a phone call. The phone call is then 
initiated in response to the dial signal. 

In another embodiment, the method further includes 
20 receiving a phone number for the phone call. Also, a save 
signal is received to save the phone number. An address 
entry application is then initiated in response to receiving 
the save signal. 

In still another embodiment, a system is disclosed for 
25 managing a phone call. The system comprises, among other 
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a 




sonal digital assista 




including the 



following: a display device; a phone device; a call device 
configured to control the phone device and to display a 
selectable interface on the display device; a hard button 
configured to initiate the call device; and a selection 
mechanism configured to receive user selections from the 
selectable interface . 

Advantageously, the present invention provides a more 
convenient and efficient system for combining phone 
functionality with PDA functionality. Among other things, a 
user may utilize traditional mobile phone applications 
without having to deal with mobile phone inconveniences. A 
computer environment is described for software applications 
that require more robust computer systems and graphics 
capabilities than a typical mobile phone can provide. The 
computer environment that is described not only fulfills 
these requirements, but also has palm-size portability. 
Other embodiments, disclosed in detail below, illustrate how 
the present invention provides phone applications that are 
ideally used within a PDA of the present invention. 

The invention encompasses other embodiments of a 
method, an apparatus, and a computer-readable medium, which 
are configured as set forth above and with other features 
and alternatives. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be readily understood by the 
following detailed description in conjunction with the 
accompanying drawings. To facilitate this description, like 
reference numerals designate like structural elements. 

FIG. 1 shows a personal digital assistant (PDA) . 

FIG. 2 shows a personal digital assistant (PDA), in 
accordance with one embodiment of the present invention. 

FIG. 3 shows a call device of the phone device of the 
PDA after a user has started to input digits of a phone 
number, in accordance with one embodiment of the present 
invention . 

FIG. 4 shows a call device after a user pushes the talk 
button to initiate a phone call, in accordance with one 
embodiment of the present invention. 

FIG. 5 shows a call device after a connection has been 
made, in accordance with one embodiment of the present 
invention . 

FIG. 6 shows a screen of an address entry application, 
appearing after the save button of the call device is 
pressed, in accordance with one embodiment of the present 
invention . 
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s^^s a call device after a ^feie 



FIG. 7 sWs a call device after a iBShe is inputted in 
the address entry application , in accordance with one 
embodiment of the present invention. 

FIG. 8 shows a call device after the mute button is 
5 pressed, in accordance with one embodiment of the present 
invention. 

FIG. 9 shows a call device after a phone call to the 
voicemail application has been initiated, in accordance with 
one embodiment of the present invention. 

10 FIG. 10 is a flow chart of a method of managing phone 

calls initiated from a phone device of a PDA, in accordance 
with one embodiment of the present invention. 

FIG. 11 is a more detailed flowchart of the method of 
FIG. 10, in accordance with one embodiment of the present 
15 invention. 

FIG. 12 is a flowchart of a method of managing a phone 
call initiated from a phone device of a PDA, in accordance 
with one embodiment of the present invention. 

FIG. 13 is a block diagram that illustrates a computer 
20 system upon which an embodiment of the invention may be 
implemented. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 



An invention for a system and method of managing phone 
calls initiated from a phone device of a personal digital 
assistant is disclosed. In the following description, 
numerous specific details are set forth in order to provide 
a thorough understanding of the present invention. It will 
be understood, however, to one skilled in the art, that the 
present invention may be practiced without some or all of 
these specific details. In other instances, well known 
process operations have not been described in detail in 
order not to unnecessarily obscure the present invention. 

General Overview 

FIG. 2 shows a personal digital assistant (PDA) 100, in 
accordance with one embodiment of the present invention. 
Examples of a PDA include palm style computers, such as a 
Palm III™, Palm V™, or Palm VII™, organizers, manufactured 

4 

by 3Com Corporation. Other embodiments of the invention 
include Windows CE™ handheld computers, other handheld 
computers, and other personal digital assistants. 

The Palm™ and its operating environment are used herein 
to illustrate various aspects of the present invention. 
However, it should be understood that the present invention 
may be practiced on other devices, including other Palm™ 
models, PDA's, computer devices, PC's, notebooks, etc. 



24530.00600:12227256.1 . 



9 



Patent Application 



The PDA 



shown in FIG. 2 is pref 




ly a combination 



of a processor and memory, having a portable energy source, 
and being incased in PDA housing 130. In one example, the 
PDA housing 130 is made of a lightweight, durable plastic 
material, and is ergonomically designed to be held in the 



telephone/fax, and networking features, and can function as 
a cellular phone, fax sender, and personal organizer. A PDA 
100 is preferably pen-based, using a stylus rather than a 
keyboard for input. This use of a stylus means that a PDA 
100 preferably incorporates handwriting recognition 
features. In another embodiment, a PDA 100 can react to 
voice input by using voice recognition technologies. 

The PDA 100 shown in FIG. 2 includes a plurality of 
hard buttons 128 and a display device 132 fixed in the PDA 
housing 130. The display device 132 may be provided with a 
graphical user interface that allows a user to select and 
alter displayed content using a stylus. A plurality of soft 
buttons 126 for performing automated or pre-programmed 
functions may be provided on a portion of the display 
device . 

In one embodiment, a soft button 126 is a tap 
recognizer. A tap recognizer is hardware, software, or 
combination thereof that includes a touch-sensitive portion 
of the display device 132. A tap recognizer is configured 
to initiate a predetermined routine when a user taps the 



palm of one hand. 



A PDA 100 combines computing, 



10 



Patent Application 



24530.00600:12227256.1 . 



soft button 1 




In an alternative emb 




.ent, the display 
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25 



device 132 also includes a Graffiti™ writing section 134 
for tracing alphanumeric characters as input. 

Structural Overview 

As shown in FIG. 2, a call device 101 is active on the 
display device 101. A phone device in the PDA 100 runs the 
call device 101. The phone device is preferably implemented 
from software, hardware, or combination thereof that allows 
a user to perform functions of a mobile phone. Such mobile 
phone functions may include, for example, dialing phone 
numbers, placing phone calls, receiving phone calls, and 
receiving voicemail. When the PDA 100 is performing 
functions of a mobile phone, a mobile phone indicator 122, 
preferably located near the top portion of the screen of the 
PDA 100, is activated. 

When the call device 101 is displayed on the screen of 
PDA 100, the PDA 100 preferably indicates by a phone status 
icon 124 that the call device 101 is in dialer mode. The 
call device 101 preferably includes a dialer pad 102, which 
allows a user to input numbers, letters, punctuation, or 
other symbols into the call device 101. Digits may be 
inputted, for example, to dial a phone number or to load a 
phone number into a memory of the PDA 100. Letters may be 
inputted, for example, to load a person's name, address, or 
other information into memory of the PDA 100. 
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vice 101 of FIG. 2 is s^^^r 



The call^revice 101 of FIG. 2 is sH^n while the call 
device 101 is in standby mode. The power of the PDA 101 is 
on, and the call device 101 is activated. However, the PDA 

100 is neither receiving nor making a phone call. A name 
5 field 104 is preferably located near the top portion of the 

call device 101. The name field 104 may have information 
that identifies, for example, an incoming caller, an 
outgoing call recipient, the owner of the PDA 100, or a 
carrier of the mobile phone network in which the PDA 100 

10 operates. In FIG. 2, "Swisscom" is the identification in 
the name field 104. In this example, Swisscom is the 
carrier of the mobile phone network in which the PDA 100 is 
operating. The carrier appears in the name field 104 while 
the phone is in standby mode. A dialer status icon 110 is 

15 preferably included near the top portion of the call device 

101 to indicate to the user that the call device 101 is in 
standby mode. A ringer icon 111 indicates the style of ring 
that is set. In this example, the ringer icon 111 indicates 
the ringer of the phone device is set to vibrate mode. 

20 Other ringer icons may indicate audible mode or silent mode. 

The embodiment of FIG. 2 shows other features that may 
be initiated in the call device 101. A user may initiate 
these other applications by pressing a button icon, such as 
a talk button 114, a speed button 116, a clear button 118, 
25 or an end button 120. 
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ri^^aqe has been recorded 



If a m^Kage has been recorded^rn the voicemail 
application, a voicemail indicator 112 preferably appears 
near the top portion of the screen of the PDA 100. In FIG . 
2, the voicemail indicator 112 is an envelope icon. The 
5 presence of the voicemail indicator 112 is preferably 
controlled by a short message service (SMS) , a voicemail 
application, or a combination of both. SMS is a 

telecommunications tool that supports the transmission of 
short text messages in a telecommunications network. A 
10 voicemail application is a telecommunications tool used to 
record voice messages of an incoming caller when the phone 
call is not received or answered by the PDA 100. 

The voicemail indicator 112 preferably disappears if 
there are no unheard messages. Whether the envelope remains 
15 on the screen after a message is partly heard (or not 
deleted in the voicemail application) is dependent on the 
particular settings of the network in which the voicemail 
application or SMS operates. 

Additionally, the PDA 100 preferably has at the top of 
20 the screen a signal strength indicator 106 and a battery 
charge indicator 108. The signal strength indicator 106 
indicates a relative quality and strength of a signal that 
may be transmitted in a mobile phone network in which the 
phone device is located. The battery charge indicator 108 
25 shows a relative amount of energy remaining in the battery 
of the PDA 100. 
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red embodiment, one of 




hard buttons 128 
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is configured to initiate the call device 101 when the hard 
button 128 is activated. A user may activate a hard button 
128 by pressing the hard button 128 when the PDA 100 is 
powered on and ready for input. In another embodiment, one 
of the soft buttons 128 is configured to initiate the call 
device 101 when the soft button 126 is activated. A user 
may activate a soft button 126 by using a stylus to press a 
portion of the display device 132 that is configured to 
recognize a tap on the soft button 126. 

The hard button 128 used to initiate the call device 
101 may also be configured to initiate a suspension of a 
current application. A "current application" is an 

application, other than the call device 101, that may be 
running when the hard button 128 is activated. When a 
current application is suspended, the current application 
remains active in .the background by maintaining a memory 
allocation in a random access memory (RAM) of the PDA 100. 
In an alternative embodiment, the hard button 128 is 
configured to initiate an ending or a cancellation, rather 
than a suspension, of the current application. 

An example of a default screen of the call device 101 
is shown in FIG. 2. The talk button 114 preferably operates 
as a redial key if a user presses the talk button 114 before 
inputting a phone number on the dialer pad 102 of the call 
device 101. Once the user starts inputting digits (by 
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tapping on tnl^screen or in the Graf fit^^ area) the digits 
appear in the name field 104. 

FIG. 3 shows the display screen on a call device 101 of 
the phone device of the PDA 100 after a user has started to 
input digits of a phone number, in accordance with one 
embodiment of the present invention. The call device 101 is 
preferably configured to automatically and appropriately 
separate the digits by spaces and parenthesis, as needed. 
When the user has finished composing the correspondent's 
number, the user may press the talk button 114 on the 
display device 132 to initiate the phone call. 

FIG. 4 shows the display screen on a call device 101 
after a user pushes the talk button 114 to initiate a phone 
call, in accordance with one embodiment of the present 
invention. When the talk button 114 is pressed, the phone 
device preferably searches in an address list application 
for the phone number that was inputted. The address list 
application is located in a memory of the PDA 100. If the 
number is in the address list and is associated with a name, 
the name preferably appears in the name field 104 of the 
call device 101. Additionally, a letter indicating the type 
of phone number preferably appears with the phone number. 
An example of a name and letter that can appear in the name 
field 104 is "John Smith-w, " indicating a phone call is 
being initiated to John Smith at work. Other letters may be 
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m" for mobile phone 
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invention is not so limited to these specific embodiments. 

If the number does not exist in the address list 
application, then the preferred screen that appears after 
pushing the talk button 114 is shown in FIG. 4. The 
inputted number appears in the name field 104. 

Upon initiating the phone call, a connecting icon 302 
preferably appears in the top portion of the call device 
101. The connecting icon 302 of FIG. 4 is an animated icon 
that includes a progression of dots appearing sequentially 
in time one after another. The purpose of the connecting 
icon 302 is to indicate a phone call is being dialed. 
Dialing a phone call involves transmitting a signal into a 
mobile phone network, wherein the transmitted signal 
includes information needed to contact a device associated 
with the dialed phone number. 

In one embodiment, the call device 101 can display 
other feature buttons, such as a save button 303, a note 
button 304, and a mute button 306. 

FIG. 5 shows a * call device 101 after a connection has 
been made, in accordance with one embodiment of the present 
invention. A connection of the phone call is made when the 
phone call causes the dialed phone to start ringing on the 
other end. Additionally, a timer 402 starts, as shown in 
FIG. 5. The preferred display format of the timer 402 is 
"minutes : seconds," then "hours : minutes." The timer 402 
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r 8 minutes and 34 secorr 



to indicate the 



duration of the current connection. 

FIG. 6 shows a screen of an address entry application 
502, appearing after the save button 303 of the call device 
5 101 is pressed, in accordance with one embodiment of the 
present invention. When the save button 303 is activated, 
the address entry application 502 preferably displays the 
active screen of the display device 101. Other 
applications, such as the call device 101, can run in the 
10 background while the address entry application 502 is 
active. 

The address entry application 502 preferably includes a 
status bar 510. The status bar 510 of FIG. 6 indicates that 
the address entry application 502 is in "Address Edit" mode, 

15 and that the current address entry is "Unfiled." The 
address entry application 502 preferably includes 
identification fields 512. The identification fields 512 of 
FIG. 6 include fields for inputting a "last name," a "first 
name," a "title," a "company," a "work" phone, a "home" 

20 phone, a "fax," an "other" phone number, an "email" address, 
and a "home" address. 

As shown in FIG. 6, the phone number dialed in the call 
device 101 automatically appears in the work phone field 
514. Here, the dialed phone number pre-populates the work 
25 phone field 514, which is set as the default. Other fields, 
such as the home phone field or the fax number field, may 
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Additionally, a user may activate a details button 506, 
which is preferably configured to display more information, 
such as more identification fields 512. A user may also 
activate a note button 506, which is preferably configured 
to activate a note taking application in which the user can 
input notes about the current address entry. Preferably, by 
tapping on a done button 504, a user may go back to the 
application that was active before the address entry 
application 502. 

FIG. 7 shows a call device 101 after a name is inputted 
in the address entry application 502, in accordance with one 
embodiment of the present invention. The name field 104 in 
FIG. 7 displays the name inputted for the correspondent on 
the other end. On the other hand, as shown in FIG. 5, 
merely the dialed phone number is displayed before the PDA 
100 has a name stored in memory. In FIG. 7, the name is 
shown to be "Timothy Tw... — w." Here, the last name is 
truncated by ellipses. Also, the letter "w" after the name 
indicates that the name "Timothy Tw" is associated with a 
work phone number for Timothy. 

The mute button 306 may be pressed to deactivate a 
microphone that is preferably electrically connected to the 
phone device of the PDA 100. Deactivating the microphone 
blocks out transmission to the recipient, so that 
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s^^v take place at the s^fcfe 



conversations^Say take place at the s^RTer's end without 
being heard by the recipient. 

In a preferred embodiment, the microphone is part of an 
earplug device that is plugged into the PDA 100. When the 
5 earplug device is plugged-in, the earplug device is 
electrically connected to the PDA 100 and is configured to 
emit sound waves related to signals received from the phone 
device of the PDA 100. The earplug device allows the user 
to hear the phone call. In an alternative embodiment, 

10 entirely unplugging the earplug device is substantially the 
same as tapping the mute button 306. The PDA 100 preferably 
emits an alert (e.g., two short beeps or a flashing light 
signal) to let the user know that the earplug is unplugged. 
If the earplug is unplugged, the preferred way to resume 

15 talking is to plug back in the earplug device. When the 
earplug device is unplugged, the speak button 702 is 
preferably dormant and cannot be activated. 

FIG. 8 shows a display on a call device 101 after the 
mute button 306 is pressed, in accordance with one 
20 embodiment of the present invention. Preferably, when the 
mute button 306 is pressed, the microphone is deactivated, 
and a speak button 702 replaces the mute button 306. By 
pressing the speak button 702, a user may reactivate the 
microphone . 

25 The end button 120 may be pressed to end the phone 

call. Alternatively, the phone call may be ended if the 
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t^^ the other end hangs up. 



correspondent^^! the other end hangs up. ^rref erably, if the 
correspondent hangs up or if the PDA user taps the end 
button 120, the call is ended and the screen remains as is 
for about 10 seconds. During such a lapse time, the call 
5 device 101 preferably displays either the dialed number or 
the name (if there is a name by the end of the phone call) . 
The timer stops and flashes to point out that the phone call 
is over. While the number remains on the screen, the user 
may still tap the save button 303 to store the phone number 

10 using the address entry application 502. To cut short the 
10 seconds of lapse time, the user may tap on the end button 
120 again or tap another button to initiate another 
application. After about 10 seconds of lapse time or after 
the lapse time is cut short, the call device 101 preferably 

15 returns to the original default screen, as shown in FIG . 2. 

FIG. 9 shows display on a call device 101 after a phone 
call to the voicemail application has been initiated, in 
accordance with one embodiment of the present invention. 
When the voicemail application contains some unread 

20 messages, the voicemail indicator 112 preferably appears 
near the top of the display device 132. A user may tap on 
the voicemail indicator 112 to initiate a phone call to the 
voicemail application. To indicate that the voicemail 
application is being called, the display device 132 

25 preferably displays "Voicemail" in the name field 104 of the 
call device 101. As discussed above with reference to FIG. 
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the connec 




g icon 302 appears in or 




to indicate that 



the phone device is in the process of establishing a 
connection . 

Process Overview 

FIG. 10 is a flow chart of a method of managing phone 
calls initiated from a phone device of a PDA 100, in 
accordance with one embodiment of the present invention. 
The method starts in step 810 where a call signal to 
initiate a call device is received- In a preferred 
embodiment, the call signal is received by the phone device 
from a hard button 128, as described above with reference to 
FIG. 2. The phone device interprets the call signal and 
then initiates the call device in step 812. Additionally, 
the display device 132 displays a selectable interface of 
the call device 101 in response to the call signal. An 
example of a default screen of the call device 101 is shown 
in FIG. 2. In step 816, a dial signal is received from the 
selectable interface to initiate a phone call. For example, 
a user presses a talk button 114 on the screen of the PDA 
100, as discussed above with reference to FIG. 3. In 
response to receiving the dial signal, the phone call is 
initiated in step 818. For example, the phone device begins 
procedures to transmit signals into a mobile phone network 
to connect the phone call. 
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FIG. 11 




a more detailed flowcha™ 




of the method of 



FIG. 10, in accordance with one embodiment of the present 
invention. The method starts in step 810 where a call 
signal to initiate a call device 101 is received, as 
5 discussed above with reference to FIG. 10. The call device 
101 is then initiated in step 812, as discussed above with 
reference to FIG. 10. 

In the embodiment of FIG. 11, the PDA 100 determines if 
the phone device is in another current application, other 

10 then the call device 101. If the phone device is in another 
current application, the PDA 100 suspends this current 
application in step 826. On the other hand, if the phone 
device is not in another current application, the PDA 100 
does not suspend another current application. In step 814, 

15 the PDA 100 displays a selectable interface of the call 
device 101 in response to the call signal, as discussed 
above reference to FIG. 10. 

In decision operation 830, it is determined if the talk 
button 114 is pressed or if digits are pressed on the dialer 

20 pad 102. If the talk button is pressed before digits are 
pressed, the last phone number that was called is redialed 
in step 832. The talk button, for example, is a touch 
sensitive icon on a display device 132 of the PDA 100. The 
talk button may operate as a redial key, as discussed above 

25 with reference to FIG. 2. A phone call is then initiated in 
step 818, as discussed above with reference to FIG. 10. 
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If, how^R:, the digits are pressec^^»n the dialer pad 
102, the PDA 100 displays numbers in the name field 104. 
For example, a user may input numbers on the touch-sensitive 
screen of the display device 101 in much the same way as 
inputting numbers into a touch-tone phone. The numbers then 
appear on the display device 132, as discussed above with 
reference to FIG. 3. In steps 816 and 818, a dial signal is 
received, and the phone call is initiated, as discussed 
above with reference to FIG. 10. 

FIG. 12 is a flowchart of a method of managing a phone 
call initiated from a phone device of a PDA 100, in 
accordance with one embodiment of the present invention. 
Upon initiating the. phone call, it is determined in step 850 
if a name exists in memory for the phone number to be 
dialed. For example, the PDA searches a stored address book 
for a name associated with the phone number. If no name 
exists, then phone device proceeds to dial the number. 

However, if a name does exist in memory, the phone 
number that it is displayed on the display device 101 is 
replaced with the name. For example, if the PDA finds 
"Timothy Tw.„--w" to be associated with the phone number, 
then "Timothy Tw...--w" appears in the name field 104, as 
discussed above with reference to FIG. 7. 

The phone number is dialed in step 854. When a phone 
number is dialed, the PDA 100 attempts to connect with a 
device associated with the dialed phone number. While 
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dialing, a cHRecting icon 302 is disj^F/ed in step 856. 
The purpose of the connecting icon 302 is to indicate a 
phone call is being dialed, as discussed above with 
reference to FIG. 4. 

5 In decision operation 858, it is determined if a 

connection has been established with the phone call. If 
there is a connection, a timer starts in step 860. For 
example, the timer displays the duration of the current 
connection, as discussed above with reference to FIG. 5. In 
10 step 862, the phone call is conducted, which may involve the 
y3 PDA 100 allowing a user to carry on a conversation with a 

if?! 

N person on the other end. 

5 In decision operation 864, it is determined if the 

^ dialed number is to be saved. If the PDA 100 does not 

.]g 15 receive a save signal to save the dialed phone number, it is 
J3 determined in decision operation 868 whether there is still 

q a connection. However, if the PDA 100 receives a save 

signal to save the dialed phone number, the address entry 
application 502 is initiated in step 866. As an example, 
20 the user may press the save button 303 during the middle of 
the phone call, as discussed above with reference to FIG. 5. 
The address entry application 502 is then initiated and a 
user interface for inputting identification information is 
displayed. 

25 The phone device continuously determines in decision 

operation 868 whether there is still a connection. For 
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example, the^Ker may hang up by presSWg the end button 
120, or the dialed correspondent may end the connection. 

If there is no longer a connection, a lapse time 
routine is conducted in step 870. The lapse time routine 
preferably involves staying the screen as is for about 10 
seconds, as discussed above with reference to FIG. 8. 
During the lapse time routine, it is determined in operation 
872 whether the dialed phone number is to be saved. If the 
number is to be saved, then the address entry application 
502 is initiated in step 866. For example, a user may tap 
the save button 303 to store the phone number, as discussed 
above with reference to FIG. 8. In decision operation 874, 
if it is determined that the lapse time routine is over, 
then the method is done. For example, once 10 seconds of 
laps time has expired, the call device 101 returns to the 
original default screen, as discussed above with reference 
to FIG. 8. 

In short, the foregoing discussion with references to 
FIG. 10, FIG. 12, and FIG. 12, includes a method of managing 
a phone call initiated from a phone device of a personal 
digital assistant . 

Hardware Overview 

FIG. 13 is a block diagram that illustrates a computer 
system 900 upon which an embodiment of the invention may be 
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one or more computer programs running on a portable 
computer, such as PDA 100. Accordingly, in this embodiment, 
the computer system 900 is PDA 100. 

The configuration shown in FIG. 13 is for exemplary 
purposes for discussing the present invention. Many 
different combinations of processing units, programs, memory 
units, and telephone devices (modules) will be apparent to 
those skilled in the art to perform similar operations as 
required by the present invention. 

Computer system 900 includes a bus 902 or other 
communication mechanism for communicating information, and a 
processor 904 coupled with bus 902 for processing 
information. Computer system 900 also includes a main 
memory 906, such as a random access memory (RAM) or other 
dynamic storage device, coupled to bus 902 for storing 
information and instructions to be executed by processor 
904. Main memory 906 also may be used for storing temporary 
variables or other intermediate information during execution 
of instructions to be executed by processor 904. Computer 
system 900 further includes a read only memory (ROM) 908 or 
other static storage device coupled to bus 902 for storing 
static information and instructions for processor 904. A 
storage device 910, such as a magnetic disk or optical disk, 
is provided and coupled to bus 902 for storing information 
and instructions. 
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Computer system 900 may be coupled via bus 902 to a 
display 912, such as a liquid crystal display (LCD), for 
displaying information to a computer user. An input device 
914 is a touch-sensitive LCD that interprets input by 
sensing contact on the LCD. The input device 914 is coupled 
to bus 902 for communicating information and command 
selections to processor 904. Another type of input device 
914 includes alphanumeric and other keys, and is coupled to 
bus 902 for communicating information and command selections 
to processor 904. Still another type of user input device 
is cursor control 916, such as a mouse, a trackball, or 
cursor direction keys for communicating direction 
information and command selections to processor 904 and for 
controlling cursor movement on display 912. This input 
device typically has two degrees of freedom in two axes, a 
first axis (e.g., x) and a second axis (e.g., y) , that 
allows the device to specify positions in a plane. 

The invention is related to the use of computer system 
900 for providing mobile phone applications in a PDA 100. 
According to one embodiment of the invention, mobile phone 
applications are provided by computer system 900 in response 
to processor 904 executing one or more sequences of one or 
more instructions contained in main memory 906. Such 
instructions may be read into main memory 906 from another 
computer-readable medium, such as storage device 910. 
Execution of the sequences of instructions contained in main 
memory 906 causes processor 904 to perform the process steps 
described herein. In alternative embodiments, hard-wired 
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circuitry may be used in place of or in combination with 
software instructions to implement the invention. Thus, 
embodiments of the invention are not limited to any specific 
combination of hardware circuitry and software. 

The term "computer-readable medium" as used herein 
refers to any medium that participates in providing 
instructions to processor 904 for execution. Such a medium 
may take many forms, including but not limited to, non- 
volatile media, volatile media, and transmission media. 
Non-volatile media includes, for example, optical or 
magnetic disks, such as storage device 910. Volatile media 
includes dynamic memory, such as main memory 90 6. 
Transmission media includes coaxial cables, copper wire and 
fiber optics, including the wires that comprise bus 902. 
Transmission media can also take the form of acoustic or 
light waves, such as those generated during radio-wave and 
infra-red data communications. 

Common forms of computer-readable media include, for 
example, a floppy disk, a flexible disk, hard disk, magnetic 
tape, or any other magnetic medium, a CD-ROM, a DVD, any 
other optical medium, punchcards, papertape, any other 
physical medium with patterns of holes, a RAM, a DRAM, a 
VRAM, a ROM, a PROM, and EPROM, a FLASH-EPROM, any other 
memory chip or cartridge, a carrier wave as described 
hereinafter, or any other medium from which a computer can 
read. 

Various forms of computer readable media may be 
involved in carrying one or more sequences of one or more 
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instructions to processor 904 for execution. For example, 
the instructions may initially be carried on a magnetic disk 
of a remote computer. The remote computer can load the 
instructions into its dynamic memory and send the 
5 instructions over a telephone line using a modem. A modem 
local to computer system 900 can receive the data on the 
telephone line and use an infra-red transmitter to convert 
the data to an infra-red signal. An infra-red detector 
coupled to bus 902 can receive the data carried in the 

10 infra-red signal and place the data on bus 902. Bus 902 
carries the data to main memory 906, from which processor 
904 retrieves and executes the instructions. The 
instructions received by main memory 906 may optionally be 
stored on storage device 910 either before or after 

15 execution by processor 904. 

Computer system 900 also includes a communication 
interface 918 coupled to bus 902. Communication interface 
918 provides a two-way data communication coupling to a 
network link 920 that is connected to a local network 922. 

20 As an example, the communication interface 918 is connected 
to an antenna and performs wireless communications to a 
network, such as Internet ISP 926 or local network 922. In 
another example, the communication interface 918 connects to 
a mobile phone network to complete calls initiated by the 

25 process of the present invention. In still another example, 
communication interface 918 is an integrated services digital 
network (ISDN) card or a modem to provide a data 
communication connection to a corresponding type of telephone 

29 Patent Application 

24530.00600:12227256.1 . 



# 



5 



10 



J3 



U 15 

m 
o 

20 



25 



line. In yet another example, communication interface 918 is 
a local area network (LAN) card that provides a data 
communication connection to a compatible LAN. In any such 
implementation, communication interface 918 sends and 
receives electrical, electromagnetic or optical signals that 
carry digital data streams representing various types of 
information . 

In a preferred embodiment, the communication interface 
918 is a phone device that communicates with a network 
carrier to make phone calls, including any of satellite, PCS, 
cellular, radio, landline, plain old telephone system (POTS), 
mobile, and other communication modes. Incoming call 
indications (such as incoming call, caller ID, call status, 
etc.) are sent from the phone device to the call device 101 
running on the processing unit via the bus 902. Although a 
bus is shown, any mode of data communication between the 
various modules may be provided. The call device 101 
initiates calls and directs call operations by sending 
commands to the phone device (via the system bus, for 
example) . 

Network link 920 typically provides data communication 
through one or more networks to other data devices. For 
example, network link 920 may provide a connection through 
local network 922 to a host computer 924 or to data 
equipment operated by an Internet Service Provider (ISP) 
926. ISP 926 in turn provides data communication services 
through the world wide packet data communication network now 
commonly referred to as the "Internet" 928. Local network 
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922 and Internet 928 both use electrical, electromagnetic or 
optical signals that carry digital data streams. The 
signals through the various networks and the signals on 
network link 920 and through communication interface 918, 
5 which carry the digital data to and from computer system 
900 , are exemplary forms of carrier waves transporting the 
information . 

Computer system 900 can send messages and receive data, 
including program code, through the network (s), network link 
10 920 and communication interface 918. In the Internet 

example, a server 930 might transmit a requested code for an 
application program through Internet 928, ISP 926, local 
network 922 and communication interface 918. 



15 it is received, and/or stored in storage device 910, or 
other non-volatile storage for later execution. In this 
manner, computer system 900 may obtain application code in 
the form of a carrier wave. 

20 Scope 

In this disclosure, including in the claims, certain 
process steps are set forth in a particular order, and 
alphabetic and alphanumeric labels may be used to identify 
certain steps. Unless specifically stated in the disclosure, 
25 embodiments of the invention are not limited to any 

particular order of carrying out such steps. In particular, 
the labels are used merely for convenient identification of 



The received code may be executed by processor 904 as 
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steps, and aiSKot intended to imply, sp^Pffy or require a 
particular order of carrying out such steps. 

In the foregoing specification, the invention has been 
described with reference to specific embodiments thereof. 
It will, however, be evident that various modifications and 
changes may be made thereto without departing from the 
broader spirit and scope of the invention. The 
specification and drawings are, accordingly, to be regarded 
in an illustrative rather than a restrictive sense. 
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